The objectives of this project are to demonstrate the use of organic amendments to enhance the establishment and growth of grass on lead mine tailings and evaluate the effect of those amendments on plant uptake of metals. Two sources of compost and an organic fertilizer derived from municipal sewage treatment plant sludge were incorporated into two types of tailings near Desloge, Missouri, and the replicated plots were planted with grass. Both types of tailings (fine-textured flotation tailings and course-textured gravity separation tailings) contain elevated concentrations of lead (Pb), zinc (Zn), and cadmium (Cd). This project will be evaluated for three growing seasons.
This demonstration project involves developing information on establishing vegetation to stabilize mine waste and mill tailings surfaces by applying organic amendments. The overall project is intended to illustrate the feasibility of using organic amendments to improve growth media conditions, reduce wind and water erosion, enhance plant establishment, stabilize toxic metals, and reduce the plant uptake of metals that could present a food chain risk for foraging wildlife. difficult. In addition, while it is generally agreed that organic amendments are capable of stabilizing metals in mine waste, the potential for postreclamation impacts on wildlife due to plant uptake of those metals requires further research.
Project description
Organic amendments have the ability to stabilize heavy metals present in mineral waste material. Also, the amendments increase plant nutrient levels and water-holding capacity, which enhance the ability of the waste materials to support vegetative cover. The purpose of this project is to develop technical information regarding the use of organic amendments to improve tailings conditions, reduce erosion, enhance plant establishment, and stabilize metals.
In addition, the ability of the selected organic amendments to reduce uptake of metals from mine wastes into vegetation will be evaluated. Table 1 defines the treatment/ application rate used in the plots. Figure 1 shows the layout of the plot design with the field codes.
The plant species selected for the demonstration was tall fescue (Kentucky 31 variety).
Tall fescue is a long-lived perennial grass that is compatible with the area climate and is currently growing on tailings with similar chemical characteristics. 
Field monitoring

Precipitation and plot irrigation
Plot irrigation was not part of the initial design for this project. However, the Desloge, Missouri, area experienced below-normal 
Aerial groundcover (vegetative cover)
The percent cover on each 8-by 12-foot plot was determined as given below. A 1-by 3-m grid, divided into three 1-m squares, was placed at the approximate center of each plot.
A second 1-m square grid, divided into 25 squares, was placed over eachof the meter squares; each20-centimeter(cm)square thus represented 4%of the meter square.
If needed (due to sparse vegetative cover), a third grid consisting of four 10-cm squares, each representing 1% of the meter square, was placed over each 20-cm square.
Also, if needed, each 10-cm square(above) was visually divided into halves representing 50% cover. If each 10-cm square had only a trace amount of cover, a T for trace was marked in the field notes. Trace amounts of cover were not included in the cumulative percent cover.
The percent cover for each grid square above was defined as aerial groundcover observations. The data for each grid square used were recorded in the field logbook. In the office, accumulated grid percentages were summed, and a total percent cover for each meter square was recorded. Ifthecumulative percentcoverwaslessthan3,itwasrecordedassuch.
Production data
After aerial observations were completed, the grid squares were removed, leaving the 1-by 3-m grid in place. Production data were It is well known that plants do not take up significant amounts of Al; therefore, this analysis can be made. A summary of the tailings data collected from the BRMTS and the LCTS is presented in the following sections. The overall average of the four replicated plots for each treatment/ application rate is also presented in the following summary tables to compare between treatments.
Tailings analysis
Big River mine tailings site results
Summaries of BRMTS vegetation cover
and production, plant tissue analysis, and tailings analysis data are presented in Figure 3 shows the BRMTS plots after incorporating the amendments, and Figure IV shows the plots after seven months of growth. 
Leadwood chat tailings site results
Summaries of LCTS vegetation cover and
production, plant tissue analysis, and tailings analysis data are presented in Table 3 . The following conclusions are based on those data and observations made during on-site plot establishment and monitoring activities.
Vegetation analysis
All treatments, including the control, were 
Plant-available tailings analysis
Results In addition to the people listed above, the following agency and contractor personnel contributed their time and energy by participating in the project and preparing this document.
